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DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simply inspect a 
secondary light source of an aligner in a short time. 

SOLUTION: A light radiated from a light source is 
repeated by a transparent part and a shielding part in a 
limited period, and introduced by an illumination optical 
system 2 to a photomask 3 formed with a pattern by an 
optical member having a pinhole pattern 21 and a grating 
pinhole patterns 22 to 29 shielded at its periphery, by 
the shielding region of a diffraction grating pattern in 
which a plurality of rations of the transparent parts and 
the shielding parts are given. Thus, a zero order 
diffracted light passed through the photomask 3 is 
radiated to a projection optical system 4, and a pattern 
image of the photomask 3 is transferred onto wafer 5. 

Then, light intensity distribution in a secondary light 
source formed in the system 2 is measured based on the 
pattern image of a zero order diffracted light transferred 
onto the wafer 5. Thus, the photomask 3 and the wafer 5 
are transferred in a non-corjugate state with respect to 
the system 4. 
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OtfT-S t V \ 1 <XM^% 5 3 
$’>2.:^0tCiit^. tt4 ai^|^{I!ltCiimL4c3t{4’7x3N 
3l.zmt^tK ffi4 a<33^'HI!ltciiML7^3t{43£^§ix, 
•7x3\5tc31L=SrV^„ -ttciytb. e^®SL/i3fe*''>7x 
js5±.\,z^-^y-y^m^'thzbb-^j:^. ^mmimx 
a. o'Amm^5 2i,zxf)2ixytMcoiSkimm'thrz 
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isb. 1'<X 

5 3{iffi4 j: ^ 

10 0 49} tfz. 

u^j:mTh6fz>!b. o'd:mxit5 2t^i^^m.<mm^^ 
mB<^^'^-^—yU%cr>Xo^z^ y-^v^x 
y 3 1'7 y 
ji^'^5±vy ^ h'?xy 3c7)^'<y—yiS,^^^m$tL. ^ 

^tu,zii^Lx:^mm 
mmTii. yifh’?xy 3cr>^-<y-ymm&ifi±mm^z 
iEa$ix-s.J:at^^^i>. zLixi^z^o. »>J:^^5±-e 
y^Yyxy3\,zmm^ixfzJ^y-ym^i^m^tvt. 
yy if -yx^x'yx.i\3 ±.fizm^mm-h, m-> 
X. 2mm<r>m^^-to<!Km^%5 2 ? 

x-wm^h z t ts:h . 

[ 0 0 5 0 ] ^ = 0 . 8/xmi: L)^Si?r0 

[00 5 1) ikm^^^4c7)m4 $ 6 1 i:mm 

t Lfzm.xm.-rt . ^mmytcomMimm 6 2 . 63i±yt 
mm^ tmtizfj:o. 6 2.63 

iiaxm^fth. fpii. 6 1 

0 , 1 covixhh , o<^@tff3\5{ittit-r 

hmt^j:cyxmmvti^itLx %> 

<7)iznLx. i<xmmytcom.mnmmpizxK>mtL. 

'?-c0Bllt^^6 3{iH6 ( a ) <r)^e[HZm-t:fjf^l>Z^M 

■th. mmpcommmmm^'<y-yi.zrhm^^^xh 
t . 0 <xmm±t 1 dmm^<omcnwmix/ ( p x n 
A)xm^iih. ’>x^N5±to?^0jif^h iij:0Sf3t 
Sr^ni Lxi^-r^fzMzii , 0 e 2 

t 3\iis--i^-y ■yrt=5rv^i^'^ 

%->X. 'J'-fj:<tLme (b) iz^-rxolz^ 
o'd^mmm^mmmo 2^1 3 

dixSriSWplCOV'iTj^TS-ri:, p<M- A (2 
NA - tf) tfj:^. 2miLtcDm'd:^1Sxmi. 1 

<X0Sf3t J; 0 1 § <3 l 

0 $ i^iz^ti^h. m^X. 1 

<?:0Sf^io;?i^^#E-rix{f 2 ^Xhc^*<Ji:01»f^{4 0<J: 

100 52} tfz. ^i^^zmtLKii. mm-t^coito 
'Ammyt<f)^Xhhfz>ib. l<?:01^3t{4®4a^ii3iaL 

o<r!mxim.mw^e2t\ 
3x>m^^f¥x<x>iiLm!mmi±m6 
( c ) iz^-rx oizfj:6. -rtcryh. i <i!:0^3^KSt^ 
^63 <r>^mM<D9m>>z^ L T V ^ ^{illi^^ 

P <M ■ X/ { (1 + <7)XNA} 
ttch. X^X\ A 

= 248nm. NA=0. 6. a = 0. 3, M = 4Xh 
hfztb, J1Mp = 0. 8 urni±±Mi^t:mfzr-Ztt^j: 



[005 3] 07(it‘'>':t:-/P2 2 — 2 9tClEa§fL^ 

mi^mx'hh. mMx^Lfz<r)ififi^mimm<x>y-{y 
&.X'-<.—XJ'<y—y\,zi. II 

HZ9^-trol,z, y^:2.-^>!-it^^it^-^^ZltiZj: 

1 1 1 Lfzm^<7)^mi:mr-. 

[0054] ZCDJ: d iz. 0Jfft&^Oxx— r >f -JtSr 

-I. :: i: tc i 0 . 

(4. O<^01»T^i7)^f^^jK{ie2X'|g§ix^ 0<m^% 

^r>x. ^^x>Tj.—y^^—JtXM^Lfy'<y—y?rit 
n-r^ t . 2<X^Mf^x>^?^l^co:k'NzmtX^ti^h. 
^'^y-yf>m^^tL6mmf)m’^^x < Mirs^iz 
a. (2 1 

^2 2^) izrtiif. i'^y-yi)m^ 

m^mx>'j''^^^^-^y-y ( 29 ^ 28 #) tzmis, n 

m.^x. mmcr>y ^ -itxmytLfz^-<y-y 
Sr#!.; i: izr 0 . m^^mmtxxwmmitLtz 
cr>tn Lmm^nh z t t><x^ h . 

[00 5 5] Mirmizli^ ig-i-<y-y2 l — 2 9tj:0 
%i3ix.hyyx h^'^y-y^. ^'<y-ytim^^tifzm 
mt^^y-yt>m^^tifj:^^mmtx'm^miB\^ . z 
LX z t izr 

0. icoyyxh^^y 

—yffih. i^y— yifij^^ $ tifzMi^ t^-^y— yti^B^ 
^ti^j:^^mmco2'^WHzx owm^m^m^n^coyf-fj: 
f>-r. 3^gij^4:«-S'j^. mmizmiLxm^cowm^ 
^^%xLr^\ 

[0056] tfz. 

, m4co^m^i'iy-yf)-^'i%: i^tifz^m 

)vny-y2 1 ^m\>^x%f:>tx.fzw^^-<y-ycrmmm. 
w^cr>mMi,zii\,r^^^mw ( = 1 ) h Lfzmnmt l 
xmi>ztf>-x-^6. -r^iyh. m^^'<y-y4ix>m 
ytx>m^cr>m.m {izMm-r^ 2<y.^m±.) i 

t^ht. w^^-^y-y4i<x>m%<r>m.^^m.izn)$iir 
h 2 e 2 -casfL. 

— X>f— Jte = 0. QX'htZtt^i^. £2 = 0. 81 

TS)^, mmi,zm^^^y-y4 3'-4 9t,zio<^-^xL. n 

64. 0. 49. ■••. 0. 0 4Xf)^Zt9}^-i^^^h, Z 

o Lx%t:>tifzmm(f)2datu\<zii\^^immcr>wm^ 
J^0, mWc±.cri2'Mm. X 

{4®sw=^ 2 t imth ztizx 
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[00 57] ttz. 2 1 —2 9<7)ia@^ 

8 0/xm, y 2 1 — 2 9PI±OggSt2r 1 

2 0 0 // m ■& . 

[00 58] 

l&t/^L— X'f ^2 2~2 9 

r= ( 1 A ) 1/2 

’7x/N5±tte^¥$ix-S/N“32->'^ 
{4. iSiB^mmzmLX^k^j:{iLm.. -t^j:h-h-7^i^co 
^tct3V^Tav^:54»tgT'^54t{f4:v»o ta!-oT. ±IBO 
^tS&*lbtT, h-7X^30<S$ di:7:r hvx 

iO. 2iJ:^j!Sc^©^»tgom*^f#i34i.i.. -flL. 3|s:|| 

s©^®T( 4 ;£:'-r t i. < . <?: 

itSrillTt LT I ^ib{4'5E:5)-CS) I. . 

[0059] 0. 4(ndA)i/2^rg{ndA)i/2 
n=i. 5 . d = 6. 35 mm. a 
= 24 8nmT$>^fzHf>. 3t^-/''“3' — V2 1--2 9cO 
ES=80//m ( r = 4 0;um) {4±^Sr)Hfc LT V^-S. 

[0060] CIO J; 0 lz:m:immizMi. 1*i!cOx 
^-x >f 

mkXj:^x2<!K%m<x>^mtm^m^-t^. ■ztuz 
cfc 0 . 1 

mt2 z t *''t# , 2 

[ 0 0 6 1 ] i5:i3, ^mimmTimm<7)m'm±9m 
Oxx— X >f -itSr^-r-g. b:x4^— 
iiK ^ 

oT. J: 0^< 

Ob'Vd^— — ySr7^ 3±tCiEaL'C t 

X b C i OH^^-tirT t i v^. 
[0062] {m2mmmm ) m8m/m9\,i^%m<x> 
w. 2 mtmmizi^ -s ^gisj-r ^rznf) 

(omxhh , :*i:|IM®®T'{4 . H 1 b Pl«tC. 

K r Fyz^yxU—^m'Hk^m^m. ( a : 2 4 8 n 
m. NA:0. 6, <7:0. 3, XX:7 0fg^M : 4) 

com&ino%^imizb-^xmm-t^ . m^^x. m^ 
mmc^mmz'^^^xcomm^mmi'^m-t^. ^mmm 
m<x>nwu^M. if^mzm^^i^tLhyxhxxyizmm^ 
tifz b y7t^-;\^^cT)mvim^<mmzh ^ m i mm 



MXhi^°y^^—fU^^^ —y^i,zy y&.x'^—x^'^^— 
y-h^'^w.^fifziiK :^mtmmxiisEjm^^'<y-yt^ 
lEa$ix.S. 

[0063] H8{42|s||]!j©^®T<$ffl$4U) y^fhxx 
y 80 o^fr»^^fl^-r0T75 -I. . ^t3 . HI mtmm 

fffl 1 11341-1) 7:1- hxx7 ScoithOtiZy^f hxxy8 

0 ^Ea-r -I) ; b tCcfc 0 m iz^^^mytmmizj^mtm 

c: b .& . 08 tc^-r i 5iz. y^h 
XX7 8 00®4tffl^8 0artt{±, by4^-;P/i°3/- 
X8 iRx/m^X)y'u-^ ^( yiX\by:t^—jw<y—y8 
2~9 34)'''?-4l^-4i^raPltCiE®$4tTVi-2). 
/n“ 32->8 l~9 304^{4Hl^j|fiJ^®bl^t<. tt 
m8 0umXh9. SVHCl 2 0 0 /z mMS LTEa§ 
41TV1-I), 

[0064] m9it^mmmmx-mm^tih y^h-?x 
y8ot,zWiM^tihy'y—^^yy'^yyi-^-jW'<y—y 
8 2—9 SCO— Mb Lxyy-^ -f 
-y9 3SrMlcb-:>T6&4:LT^L4:0-CS.'9. 09 
( a ) {47V-x>f X7'bXd^-;P7N':$^-y 9 30^#: 
09 (b) ii^<0-U^^iSI>zWcfzLX9ikLfz 
0T'S>-i), 09(a) RX/ ( b ) 3 (,Z. ZLOy^X 

y'/yby^^-}Vr^y-y9 3\,i.mtU9 3 i b 
:^)^o^^gp 9 3 2 3&' 13 12r -I. . 

[0065] )l3ta59 3 mx b U 7X:yttiES§ix4: 
^gP9 3 2t>^^tl^‘timmLXWM^ta>XdiZy^ 
ymzm<r>±T-jjmRz/:&^\^izmi/. 

LTVI-S), ZtUzXK). X:fjjtiRU:Y:f}f^C0 2ljl^l,zn 
LxmmmTbLxcomm^^-t6. m^^9 3 2<x>i 
320;^$ $■ a, JSffiSrpT^L, xx— X'f — IfcSr e b 
■r-^ b . H 1 b e = a/p T^^il-S) . 

/b— X-<>'/b>-:^-;bys'7-y9 30:^-^. i^^P 
= 0. 8/zm, e = 0. 2l,Z^M^tlh. 

[0066] fi!l07'b'— X -f >-/b">dt— ;bzi"7->'8 
2~9 2(4, XV-x -f ✓'/b’Xd^— ;b7N°7— X9 3 b 
|5)«(c;J^3iO)l^P = 0 . 8MmX$>^. tfz. 

-X8 2 — 9 2-?-4l-?iXxx— x>f-Jte{4)®(c;e = 

0. 9i}^‘3imz^mt>zmz}'"th. tfz. h^y^r^-fw-^y 
-y8 1 (4HItif<S^*il2a$ibTV'>i5rUS^gpo;^*>i3 
^t^'^y-yx'ho. e = ix$>hbmt^. x^-ox. 

1 3(l03^^/i':5'-y8 1 — 9 3(c4: 0, e = l*'i3 

e = 0 . 2 t -ee ^''Hiit-MCb'-r-l) i 0 tc;# 7 i' 7 — X 8 
l~9 30e:(i^^0i3ib-l). 8 1 

)l®t e An / 1 . 3 § 4L-I. . 

[006 7] 13LhOJ: p^«^07:r hxx780Srffl 
».iTHlll]56)^®bliao^^tJ:0IS7tSriffA. SS4t 
i{43000mJ/cm2, H3^{i 1 H]Af{4lTd , ZCO 

xo^jcm^^zxo, mimmmmbmmizT^-i^'!- 
itcom^h^'^y-yizxK)n(3tL^mmy)yyxh^'<y 
-yif%hixh. ^4i.i3«ifco^/xbyi"7-y^Hi 

mm^mb mm<o^m^zx .r b o . 
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a. o<!Kmr±coi^nmmte^ 

1 mmmmt . 

[0068] 

{i^V-io Kr Fxdri^Vlx— f$-^i!gi: LTfflV-i/i*', 
01J;i{f iHS>I.V^{SAr FjX^i^ 

t.fz. '7X9(X>^mM 
t.fz. 

9bLXyicV'?X^3 t 

2 i^2 9tim^cr,mzmm 
LTtiV). Z<7)Xot,z-th:itl/ZJ:9 . 
:xSt^S-tfV»'?-oa5^^Sffl>'N‘3^— >'S-fflW'T D T;Pr?’ 
-f AT®® c 2 hzt ti^x # 

i>. 2 1-^2 9 

LTlS»f--&iOj&i-S^ L 

V>. 

[0069]$i3tc. 1 

n,^coxo^z-r:h‘mii^j:<. o'dm^^br<m^ 

y=Jx hf'^x-y±.\,z 1 <?:ljl±coiii^3tSrj^§-frfv: 
'ik. Lx%hmAzum 

[0070] § ±immBmxii±^m6^^^n 
■S. i: LT^x X -T ^ -Itr t 

L . ztiz^y) 

m^mz xm%i3ixtzy yx 

Zcr>Xo tzm^ti^^^'<X—yco^!^ 
z t izj: 

02rffSwhtT§S. ZC0^mzJ::i,m^iz(i 
m3mty':^x hy'^x-ycomm^-itmmi^. 

[007 1] Ibyrn-JW-^X-yt LXPimi^ 

§ix^i,OT{i^V\ 7;}- FVX^O^?^|?!l$r01 OtC 

^'f'o 010 ( a ) iz^'f' J: 5 lz, y ^ hyxy i o i 
amzE.Mm<x>:in-fW'<y-y 1 0 2tiwm.^tLfzi:,(^ 
(b) 7:r hvx^ 1 0 1 bp*ltc0 

nm(Z)7i-^-fi-^'^x-yi ostim^^tifzijco. ^i^iz 
ti0i 0(c) tiZT^-ti. ohzy:f hyxy i o l c F'lt:! 
nFm<7)^^-)VJ^x-yio4.ifm^^fifzh(Dm. m 
^x>mmsmm^^M^^x-m^tifzy6mj&^ ^'7 - >t 
S)fUi'MTt iV'>. ifz. h’yri'^-jW'^y-yi^mzm 
m^ti6lStlff§^t LXy-^ y&X'^-x/'^X-yRZX 

Si,<7)T{i:=Srv\ lE^nm 



ztit^j-^x-y(x>myt^tm^^Rm^itfz\zy 

(fMTt cku. 

[0072] 

ho<xmmyt?:'y:c^\±i,zm^'r^ztiz^<o. m^<7) 
^ztizXK). m^m.(r) 2 <)s:^}® 

[0ffl«^®#=DriJiBJ] 

[02] mmmmmiz^^m^mmizimmzm^^ihrL^ 
y:^h'xxycr,-^i^m^^^^W-mm. 

[03] ^mmmmizm^ y^h-?xy 
— >'C0p$i^® ^ $r S^'^'0 . 

[04] nmmmm.\>zi^^m^m.(n^\.ziin:t>m± 

X''i%t:>iitzyyx 

[05] mmtmmizuhm^mmcr>m^m<Dmmi 

mm'ti>fzi^com, 

[06] mmtmmizi^^m^mx>it^3^m(x>Mm^ 
mm-thfzibx>m. 

[07] mmmmt<z^hy ^ -ittmwtcx>n 

[08] ^^m<Dm2mmmmi.zw>?>m^mm.cz>mmz 

[09] mmimmizi^^yyfh^xyff^coy'y-^^ 

yx'b‘y7i-^-/W'<X—ycDWm^M^^^'tM. 

[010] 2|s:||0JO7 ^V7 7C03l^3$ali>'^"7 — 

2-mmye^^ 

3, 80---7;}- hy'xy 

4 a-m 
5--->7x^N 

2 1. 8 1-h‘y^^—jw^X-y 

2 2~2 9 . 8 2~9 3-”7'V-f‘ -f trydt-;P.'N" 

^_y 

29 1, 9 3 l-3g3l6gP 
2 9 2, 9 3 2---^3l£SI5 

4 1^4 — y 

5 l-'-lH^^ 

5 2-Q<Xmifx^ 

5 3-liX^iffy6 

6 l---eO::^#$ 
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[ 010 ] 





(c) 






2H095 BA02 BA07 BB02 BB36 BD09 
BD13 BD23 

5F046 AA17 AA25 BA03 CB17 DBOl 
DBll 






